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g (54) Title: METHOD AND APPARATUS FOR SIMPLIFIED SYSTEM CONFIGURATION 

2 (57) Abstract: A GUT is presented for configuring and initializing a semiconductor processing svstem, which includes a numhe- of 
processing tools, a number ol processing modules, a number of sensors, a number of processing models, and an alarm management 
W s y stem - I he graphical display is organized so thai all significant parameters are clearly and logically displayed so that the user is able 
<; 10 P erlorm ihc deS3red configuration, initialization, and troubleshooting tasks with as little input as possible. The GUI is web-based 
^ and is viewable by a user using a web browser. 
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Method and Apparatus for Simplified System Configuration 

Cross-r eference to Related Ap piinafinnQ 

[0001] This application is based on and derives the benefit of US Provisional 
Application No. 60/374,486, filed on April 23, 2002, which is herein 
incorporated by reference in its entirety. 

[0002] The present application is related to US Provisional Application 
No.60/368,162, entitled "Method For Interaction With Status and Control 
Apparatus", filed on March 29, 2002, which is herein incorporated by 
reference in its entirety. 

Field of the Invention 

[0003] The present invention is related to semiconductor processing 
systems, particularly to a semiconductor processing system which uses 
Graphical User Interfaces (GUIs) to simplify system configuration. 

Background of the Invention 
[0004] The cost and tempo of developing new semiconductor devices and 
building new manufacturing plants is continually increasing. Time-to-market 
for new semiconductor devices is critical for the profitability and success of a 
company. Consumers expect the latest products and services 
instantaneously around the world. The need to quickly install new machines 
and processes is vital to meet the rapid shifts and changes in the 
semiconductor device market. Semiconductor manufacturing facilities also 
face the challenge of maintaining and controlling hundreds of complex 
manufacturing processes and machines. Meanwhile, the semiconductor 
manufacturing facilities must allow major changes in devices and processes 
to be developed and implemented in a relatively short period of time to create 
customer satisfaction. 

[0005] Computers are generally used to control, monitor, and initialize 
manufacturing processes. A computer is idea! for these operations given the 
complexities in a semiconductor manufacturing plant from the reentrant wafer 
flows, critical processing steps, and maintainability of the processes. Various 
input/output (I/O) devices are used to control and monitor process flows, 
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wafer states, and maintenance schedules. A variety of tools exist in a 
semiconductor manufacturing plant to complete these complicated steps from 
critical operations such as etching, to batch processing, and inspections. 
Most tool installations are accomplished using a display screen that is part of 
the graphical user interface (GUI) of a control computer containing the 
installation software. Installation of a semiconductor-processing tool is a time 
consuming procedure. The inefficient setup of a tool can result in facility 
downtimes that add to the overall operational cost. 

[0006] Semiconductor processing facilities require constant monitoring. 
Processing conditions change over time with the slightest changes in critical 
process parameters creating undesirable results. Small changes can easily 
occur in the composition or pressure of an etch gas, process module, or wafer 
temperature. In many cases, changes of process data reflecting deterioration 
of processing characteristics cannot be detected by simply referring to the 
process data displayed. It is difficult to detect early stage abnormalities and 
characteristic deterioration of a process. Oftentimes prediction and pattern 
recognition offered by advanced process control (APC) is necessary. 
[0007] Facility control is often performed by a number of different control 
systems having a variety of controllers. Some of the control systems may 
have man-machine interfaces such as touch screens, while others may only 
collect and display one variable such as temperature. The APC system is 
able to collect data tabulated for the process control system. The data 
collection of the monitoring system can handle univariate or multivariate data, 
the analysis and display of the data, and have the ability to select the process 
variables to collect. Various conditions in a process are monitored by different 
sensors provided in each of the process modules, and data of the monitored 
conditions is transferred and accumulated in a control computer. If the 
process data is displayed and detected automatically, the process conditions 
of a mass-production line can be set and controlled through statistical process 
control (SPC) charts. 

Summary of the Invention 

[0008] Accordingly, it is an object of the present invention to provide a 
Graphical User Interface (GUI) for configuring and initializing a semiconductor 
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processing system in which the GUI comprises a web-based logon screen; 
and a plurality of configuration screens, including at least one system 
configuration screen, at least one module configuration screen, at least one 
sensor configuration screen and at least one alarm configuration screen. 
[0009] It is another object of the present invention to provide a method of 
using a Graphical User Interface (GUI) for configuring and initializing a 
semiconductor processing system, where the method comprises providing a 
secure logon screen. At least one processing tool is configured using at least 
one system configuration screen. At least one process module is configured 
using at least one module configuration screen. At least one sensor is 
configured using at least one sensor configuration screen. At least one alarm 
management system is configured using at least one alarm configuration 
screen. 

Brief Description of the Drawings 

[0010] The accompanying drawings, which are incorporated in and 
constitute a part of the specification, illustrate presently preferred 
embodiments of the invention, and together with the general description given 
above and the detailed description of the preferred embodiments given below, 
serve to explain the principles of the invention. A more complete appreciation 
of the invention will become readily apparent with reference to the following 
detailed description, particularly when considered in conjunction with the 
accompanying drawings, in which: 

[0011] FIG. 1 shows a simplified block diagram of an advanced process 
controlled (APC) semiconductor manufacturing system in accordance with 

one embodiment of the present invention; 

[0012] FIG. 2 shows an exemplary view of a logon screen in accordance 
with one embodiment of the present invention; 

[0013] FIG. 3 shows a simplified view of a main menu GUI screen in 

accordance with one embodiment of the present invention; 

[0014] FIG. 4 shows a simplified view of a screen selection GUI screen in 

accordance with one embodiment of the present invention; 

[0015] FIG. 5 shows a simplified view of a system configuration screen in 

accordance with one embodiment of the present invention; 
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[0016] FIGs. 6A - 6C and FIGs. 7A-7C show simplified views of additional 
configuration screens in accordance with one embodiment of the present 
invention; 

[0017] FIG. 8 shows a simplified view of another configuration screen in 

accordance with one embodiment of the present invention; 

[0018] FIG. 9 shows a simplified view of another configuration screen in 

accordance with one embodiment of the present invention; 

[0019] FIG. 10 shows a simplified view of a module configuration screen in 

accordance with one embodiment of the present invention;, 

[0020] FIG. 11A and FIG. 11B show simplified views of additional module 

configuration screens in accordance with one embodiment of the present 

invention; 

[0021] FIG. 12 shows a simplified view of a sensor instance screen in 

accordance with one embodiment of the present invention; 

[0022] FIG. 13 shows a simplified view of another sensor instance screen in 

accordance with one embodiment of the present invention; 

[0023] FIG. 14 shows a simplified view of another sensor instance screen in 

accordance with one embodiment of the present invention; 

[0024] FIG. 15 shows a simplified view of a module pause screen in 

accordance with one embodiment of the present invention; 

[0025] FIGs. 16A-16D show exemplary views of alarm configuration screens 

in accordance with one embodiment of the present invention; and 

[0026] FIG. 17 shows a simplified view of a flow diagram for a configuration 

process for a semiconductor processing system in accordance with one 

embodiment of the present invention. 

Detailed Description of an Embodiment 

[0027] FIG. 1 shows an exemplary block diagram of an APC system in a 
semiconductor manufacturing environment in accordance with one 
embodiment of the present invention. In the illustrated embodiment 
semiconductor manufacturing environment 100 comprises at least one 
semiconductor processing tool 110, multiple process modules 120, PM1 
through PM4, multiple sensors 130 for monitoring the tool, the modules, and 
processes, sensor interface 140, and APC system 145. APC system 145 can 
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comprise interface server (IS) 150, APC server 160, client workstation 170, 
GUI component 180, and database 190. In one embodiment, IS 150 can 
comprise a real-time memory database that can be viewed as a "Hub 55 . 
[0028] In the illustrated embodiment, a single tool 1 1 0 is shown along with 
four process modules 120, but this is not required for the invention. The APC 
system 145 can interface with a number of processing tools including cluster 
tools having one or more process modules. The APC system can be used to 
configure a number of processing tools including cluster tools having one or 
more process modules. For example, the tools can be used to perform 
etching, deposition, diffusion, cleaning, measurement, polishing, developing, 
transfer, storage, loading, and unloading processes. 

[0029] In one embodiment, processing tool 1 10 can comprise a tool agent 
(not shown), which can be a software process that runs on tool 1 10 and which 
can provide event information, context information, and start-stop timing 
commands used to synchronize data acquisition with the tool process. Also, 
APC system 145 can comprise an agent client (not shown) that can be a 
software process that can be used to provide a connection to the tool agent. 
[0030] In one embodiment, IS 150 communicates using sockets. For 
example, the interface can be implemented using TCP/IP socket 
communication. Before every communication, a socket is established. Then 
a message is sent as a string. After the message is sent, the socket is 
cancelled. 

[0031] Alternately, an interface can be structured as a TCL process 
extended with C/C++ code, or a C/C++ process that uses a special class, 
such as a Distributed Message Hub (DMH) client class. In this case, the 

logic, which collects the process/tool events through the socket connection 
can be revised to insert the events and their context data into a table in IS 
150, 

[0032] The tool agent can send messages to provide event and context 
information to the APC system. For example, the tool agent can sent lot 
start/stop messages, batch start/stop messages, wafer start/stop messages, 
recipe start/stop messages, and process start/stop messages. In addition, the 
tool agent can be used to send and/or receive set point data and to send 
and/or receive maintenance counter data. 
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[0033] When a processing teol comprises internal sensors, this data can be 
sent to the IS 150 and APC server 160. Data files can be used to transfer this 
data. For example, some processing tools can create trace files that are 
compressed in the tool when they are created. Compressed and/or 
uncompressed files can be transferred. When trace files are created in the 
processing tool, the trace data may or may not include end point detection 
(EPD) data. The trace data provides important information about the process. 
The trace data can be updated and transferred after the processing of a wafer 
is completed. Trace files are be transferred to the proper directory for each 
process. In one embodiment, tool trace data, maintenance data, and EPD 
data can be obtained from a processing tool 110. 

[0034] In FIG 1 , four process modules are shown, but this is not required for 
the invention. The semiconductor processing system can comprise any 
number of processing tools having any number of process modules 
associated with them and independent process modules. The APC system 
145 can be used to configure any number of processing tools having any 
number of process modules associated with them and independent process 
modules. The APC system 145 can collect, provide, process, store, and 
display data from processes involving processing tools, process modules, and 
sensors. 

[0035] Process modules can be identified using data such as ID, module 
type, gas parameters, and maintenance counters, and this data can be saved 
into a database. When a new process module is configured, this type of data 
can be provided using a module configuration panel/screen in GUI component 
180. For example, the APC system can support the following module types 
from Tokyo Electron Limited: a Unity SCCM chamber, a Unity DRM oxide 
chamber, a Telius DRM oxide chamber, a Telius SCCM oxide chamber, and a 
Telius SCCM Poly chamber. Alternately, the APC system can support other 
chambers. 

[0036] In the illustrated embodiment, a single sensor 1 30 is shown along 
with an associated process module, but this is not required for the invention. 
Any number of sensors can be coupled to a process module. Sensor 130 can 
comprise an OES sensor, a VIP sensor, an analog sensor, and other types of 
semiconductor processing sensors including digital probes. The APC data 
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management applications can be used to collect, process, store, display, and 
output data from a variety of sensors. 

[0037] In the APC system, sensor data can be provided by both external and 
internal sources. External sources can be defined using an external data 
recorder type; a data recorder object can be assigned to each external 
source; and a state variable representation can be used. 
[0038] Sensor configuration information combines sensor type and sensor 
instance parameters. A sensor type is a generic term that corresponds to the 
function of the sensor. A sensor instance pairs the sensor type to a specific 
sensor on a specific process module and tool. At least one sensor instance is 
configured for each physical sensor that is attached to a tool. 
[0039] For example, an OES sensor can be one type of sensor; a VI probe 
can be another type of sensor, and an analog sensor can be a different type 
of sensor. In addition, there can be additional generic types of sensors and 
additional specific types of sensors. A sensor type includes all of the 
variables that are needed to set up a particular kind of sensor at run time. 
These variables can be static (all sensors of this type have the same value), 
configurable by instance (each instance of the sensor type can have a unique 
value), or dynamically configurable by a data collection plan (each time the 
sensor is activated at run time, it can be given a different value). 
[0040] A "configurable by instance" variable can be the sensor/probe IP 
address. This address varies by instance (for each process chamber) but 
does not vary from run to run. A "configurable by data collection plan" 
variable can be a list of harmonic frequencies. These can be configured 
differently for each wafer based on the context information. For example, 
wafer context information can include tool ID, module ID, slot ID, recipe 'ID, 
cassette ID, start time and end time. There can be many instances of the 
same sensor type. A sensor instance corresponds to a specific piece of 
hardware and connects a sensor type to the tool and/or process module 
(chamber). In other words, a sensor type is generic and a sensor instance is 
specific. 

[0041] Sensor 130 can be a static or dynamic sensor. For example, a 
dynamic VI sensor can have its frequency range, sampling period, scaling, 
triggering, and offset information established at run-time using parameters 
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provided by a data collection plan. Sensor 130 can be an analog sensor that 
can be static and/or dynamic. For example, analog sensors can be used to 
provide data for ESC voltage, matcher parameters, gas parameters, flow 
rates, pressures, temperatures, RF parameters, and other process related 
data. Sensor 130 can comprise at least one of a: VIP probe, OES sensor, 
analog sensor, digital sensor, and a semiconductor processing sensor. 
[0042] The ARC system 145 can also comprise a data management 
application for processing the data from sensor 130. For example, a Dynamic 
Loadable Library (DLL) function, written in C, can be used to parse data from 
sensor 130 and format it suitable for printing to the output file. The DLL 
function can take a string from the sensor as a parameter, and return the 
printable (tab-delimited) string as a second argument. 

[0043] As shown is FIG. 1 , sensor interface 140 can be used to provide an 
interface between sensor 130 and the APC system 145. For example, APC 
system 145 can be connected to sensor interface 140 via an internet or 
intranet connection, and sensor interface 140 can be connected to sensor 130 
via an internet or intranet connection. Also, sensor interface 140 can act as a 
protocol converter, media converter, and data buffer. In addition, sensor 
interface 140 can provide real-time functions, such as data acquisition, peer- 
to-peer communications, and I/O scanning. Alternately, sensor interface 140 
can be eliminated, and the sensor 130 can be directly coupled to APC system 
145. 

[0044] In one embodiment, a sensor interface can write the data points to a 
raw data file. For example, IS 150 can send a start command to the sensor 
interface to initiate data acquisition and can send a stop command to cause 
the file to be closed. IS 150 can then read and parse the sensor data file, 
process the data and post the data values into the in-memory data tables. 
[0045] Alternately, the sensor interface could stream the data in real time to 
the IS 150. A switch could be provided to allow the sensor interface to write 
the file to disk. The sensor interface can also provide a method to read the 
file and stream the data points to the IS 150 for off-line processing and 
analysis. 

[0046] As shown in FIG. 1, APC system 145 can comprise a database 190. 
Configuration data can be stored in database 190. In addition, raw data and 
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trace data from the tool can be stored as files in the database 190. The 
amount of data depends on the data collection plans configured by the user, 
as well as the frequency with which processes are performed and processing 
tools are run. The data obtained from the processing tools, the processing 
chambers, the sensors, and the APC system is stored in tables. 
[0047] In one embodiment, the tables can be implemented in the IS 150 as 
in-memory tables and in database 190 as persistent storage. The IS 150 can 
use Structured Query Language (SQL) for column and row creation as well as 
posting data to the tables. The tables can be duplicated in the persistent 
tables in database 190 (i.e., DB2 can be used) and can be populated using 
the same SQL statements. 

[0048] In the illustrated embodiment, IS 150 can be both an in-memory real- 
time database and a subscription server. For example, client processes are 
able to perform database functions using SQL with the familiar programming 
model of relational data tables. In addition, the IS 1 50 can provide a data 
subscription service where the client software receives asynchronous 
notification whenever data that meets their selection criteria is inserted, 
updated, or deleted. A subscription uses the full power of an SQL select 
statement to specify which table columns are of interest and what row 
selection criteria is used to filter future data change notifications. 
[0049] Because the IS 150 is both a database and a subscription server, 
clients can open "synchronized" subscriptions to existing table data when they 
are initialized. The IS 150 provides data synchronization through a 
publish/subscribe mechanism, in-memory data tables, and supervisory logic 
for marshalling events and alarms through the system. The IS 150 provides 
several messaging TCP/IP based technologies including sockets, UDP, and 
publish/subscribe. 

[0050] For example, the IS 1 50 architecture can use multiple data hubs (i.e., 
SQL databases) that can provide real-time data management and 
subscription functions. Application modules and user interfaces use SQL 
messages to access and update information in the data hub(s). Due to 
performance limitations associated with posting run time data to the relational 
database, run time data is posted to in-memory data tables managed by the 
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IS 150. The contents of these tables can be posted to the relationai database 
at the end of wafer processing. 

[0051] In the illustrated embodiment shown in FIG. 1, a single client 
workstation 170 is shown but this is not required for the invention. The APC 
system 145 can support a plurality of client workstations 170. in one 
embodiment, the client workstation 170 allows a user to perform configuration 
procedures; to view status including tool, chamber, and sensor status; to view 
process status; to view historical data; and to perform modeling and charting 
functions. 

[0052] In the illustrated embodiment shown in FIG. 1, APC system 145 can 
comprise an APC server 160 that can coupled to IS 150, client workstation 
170, GUI component 180, and database 190, but this is not required for the 
invention. The APC server 160 can comprise a number of applications 
including at least one tool-related application, at least one module-related 
application, at least one sensor-related application, at least one IS-related 
application, at least one database-related application, and at least one GUI- 
related application. In addition, APC server can comprise a number of 
configuration applications. 

[0053] The APC server 160 comprises at least one computer and software 
that supports multiple process tools; collects and synchronizes data from 
tools, process modules, sensors, and probes; stores data in a database, 
enables the user to view existing charts; and provides fault detection. The 
APC server allows online system configuration, online lot-to-lot fault detection, 
online wafer-to-wafer fault detection, online database management, and 
performs multivariate analysis of summary data using models based upon 
historical data. 

[0054] For example, APC server 160 can comprise disk space; a CPU; RAM 
(physical memory); hard drives; a cache; Windows 2000 server software 
installed; Microsoft Internet Explorer; TCP/IP Network protocol; and a network 
card. 

[0055] APC system 145 can comprise at least one storage device that stores 
files containing raw data from sensors and files containing trace data from the 
tool. The APC system 145 can comprise a data management application that 
allows the user to delete older files. The APC system 145 can comprise a 
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plurality of tables that are used to operate the system, and these tables can 
be stored in database 190. In addition, other computers (not shown), such as 
on-site or off-site computers/workstations and/or hosts, can be networked to 
provide functions such as data/chart viewing, SPC charting, EPD analysis, file 
access, for one or many tools. 

[0056] As shown in FIG. 1 , the APC system 145 can comprise a GUI 
component 180. For example, a GUI component can run as an application on 
the APC server 160, client workstation 170, and tool 110. 
[0057] GUI component 180 enables an APC system user to perform the 
desired configuration, data collection, monitoring, modeling, and 
troubleshooting tasks with as little input as possible. The GUI design 
complies with the SEMI Human Interface Standard for Semiconductor 
Manufacturing Equipment (SEMI Draft Doc. #2783B) and with the 
SEMATECH Strategic Cell Controller (SCC) User-Interface Style Guide 1.0 
(Technology Transfer 92061 179A-ENG). Those skilled in the art will 
recognize that GUI panels/screens can comprise a left-to-right selection tab 
structure and/or a right-to-left structure, a bottom-to-top structure, a top-to- 
bottom structure, or a combination structure. 

[0058] In addition, although the screens shown for illustration were English 
language versions this is not required for the invention and different 
languages can be used. For example, a Japanese language screen, a 
Chinese language screen, a Taiwanese language screen, a Korean language 
screen, a German language screen, and a French language screen can be 
used. 

[0059] GUI component 1 80 provides a means of interaction between the 

APC system 145 and the user. When the GUI begins, a logon screen that 
validates the user identification and password can be displayed and that 
provides a first level of security. Desirably, users can be registered using a 
security application before logging on. A database check of user identification 
indicates an authorization level, which will streamline the GUI functions 
available. Selection items for which the user is not authorized can be 
differently and unavailable. The security system also allows a user to change 
an existing password. For example, the logon panel/screen can be opened 
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from a browser tool such as Netscape or Internet Explorer. A user can enter 
a user ID and password in the logon fields. 

[0060] Authorized users and administrators can use GUI panels/screens to 
modify system configuration and sensor setup parameters. The GUI 
component 180 can comprise a configuration component for allowing a user 
to configure processing tools, processing modules, sensors, and the APC 
system. For example, GUI configuration panels/screens can be provided for 
at least one of a processing tool, a processing module, a sensor, a sensor 
instance, a module pause, and an alarm. Configuration data can be stored in 
an attribute database table and can be setup with the defaults at the 
installation. 

[0061] The GUI component 180 can comprise a status component for 
displaying the current status for processing tools, processing modules, 
sensors, and the APC system. In addition, the status component can 
comprise a charting component for presenting system-related and process- 
related data to a user using one or more different types of charts. 
[0062] The GUI component can comprise a data manager component for 
creating, editing, and viewing strategies and plans used to collect, store, and 
analyze data. 

[0063] Also, GUI component 180 can comprise a realtime operational 
component. For example, a GUI component can be coupled to a background 
task, and shared system logic can provide the common functionality used 
both by the background task and by the GUI component. Shared logic can be 
used to guarantee that the returned values to the GUI component are the 
same as the ones returned to the background task. Furthermore, the GUI 
component 180 can comprise an APC file management GUI component and a 
security component Help panels/screens are also available. For example, 
help files are provided in PDF (Portable Document Format) and/or HTML 
format. 

[0064] FIG. 2 shows an exemplary view of a logon screen in accordance 
with one embodiment of the present invention. For example, fields can be 
provided for a userlD and a password. The logon pane! 200 can provide a 
secure entry point. A logon panel/screen can be used to discriminate 
between different user levels, such as a first level user, a second level user, 
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and a third level user, For example, a first level user can be restricted to 
viewing status screens; a second level user can be restricted to viewing, and 
creating charts; and a third level user can be allowed to create strategies, 
plans, alter parameters, or configure the tool and sensors. 
[0065] The logon panel/screen can be opened from a browser tool, such as 
Netscape or Internet Explorer. A user can enter a user ID and password in 
the UserlD and Password fields. This information can be made case sensitive 
and should be entered in lowercase. 

[0066] FIG. 3 shows a simplified view of a menu GUI screen in accordance 
with one embodiment of the present invention. In the illustrated embodiment, 
menu GUI screen 300 comprises a title panel 310, and information panel 350. 
Information pane! 350 can comprise a plurality of selection items. For 
example, selection items can be shown as buttons and can include at least 
one of a tool status selection item, a charts selection item, a SPC selection 
item, a data manager selection item, and an other selection item. In alternate 
embodiments, the selection items can be shown as tabs, pictures, icons, 
groups, menus, and/or drop-down lists. 

[0067] In the illustrated embodiment, title panel 310 comprises the top 
portion of the screen. For example, a title pane! 310 can comprise: company 
logo field; a product information field; a user ID field displays the ID of the 
current user; an alarm message field can display a message when there is an 
active alarm (otherwise, this field is blank); a current date and time field can 
display the current date and time of the server; current screen name field can 
display the name of the current screen; a communication status field can 
display current status for communications link between server and tool; a tool 
ID field can display the ID of the tool being monitored; a logoff field can allow 
a user to log off; and a screen select field can be selected to navigate 
between GUI screens and/or panels. Alternately, a GUI screen can comprise 
one or more navigation bars that can comprise selection items. In other 
embodiments, a title pane! is not required. 

[0068] From the Main Menu screen, the Tool Status button can be used to 
access a Tool Status screen; SPC button can be used to access a SPC chart 
screen; Charts button can be used to access a charting screen; Data Setup 
button can be used to access a Data Manager screen; and the Other button 
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can be used to access a Screen Selection screen. Buttons can be used to 
control access and only allow users with the proper security level access to 
the screen associated with a button. For example, a button can be hidden or 
shown differently to indicate when a user has access rights. Some buttons 
will only appear on screens that can be used by third level users. 
[0069] FIG. 4 shows a simplified view of a screen selection GUI screen in 
accordance with one embodiment of the present invention. For example, a 
screen select GUI screen can be accessed using a screen select selection 
item or using the "Other" button in FIG, 3. In the illustrated embodiment, 
screen select GUI screen 400 comprises a title panel 410, an information 
panel 450, and a control panel 470. Information panel 450 can comprise a 
selection means such as a group menu that can include the following six 
buttons Status, Charting, Logs, Configuration, Main Menu, and Runtime 
Setup. In addition, information panel 450 can comprise an item menu that 
can appear when the Configuration button is selected. The exemplary 
configuration Item Menu includes nine configuration item buttons: System, 
Sensor Type, Module, Sensor Instance, Module Pause, Alarms, Attributes, 
Recipient, and Msg Content. For example, when the user selects (clicks on) 
one of the item menu buttons, a specific set of GUIs can be presented to the 
user. Available item menu buttons appear brighter than item menu buttons 
not available. Security procedures and user classes prevent unauthorized 
changes from being made by unqualified personnel. 

[0070] When the user decides to switch the sensors to the latest model, or 
even switch from one processing tool to another, the user can start a 
configuration change routine. For example, configuration changes can be first 
done using a configuration screen at the clients workstation. After making the 
necessary changes, the user can sign off and download the configuration, 
remotely re-set the system or accept the change on-line as the case may be. 
After the configuration changes are in place, a new cycle of passive data 
collection, modeling and test can be performed. 

[0071] As shown in the illustrated embodiment, a control panel 470 can 

comprise selection items and can be located along the bottom of the screen, 
For example, these selection items can enable the user to display at least one 
of a status screen, a chart screens, an alarm screen, a SPC screens, a data 
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manager screen, a menu screen, and a help screen. In alternate 
embodiments, a control panel is not required, 

[0072] GUI screens can comprise one or more panels. For example, a GUI 
screen desirably comprises at least one information panel. In alternate 
embodiments, screens, panels, and selection items can be displayed in 
different languages, in different configurations, and can be sized and 
positioned differently. 

[0073] FIG. 5 shows an exemplary view of a system configuration screen in 
accordance with one embodiment of the present invention, in the illustrated 
embodiment, a processing tool configuration panel and an agent configuration 
panel are shown. For example, a system configuration panel can be 
accessed by a user using a selection item such as a button, a tab, a list item, 
a menu item, and/or a visual descriptor. Alternately, a processing system 
configuration screen/panel can be shown. 

[0074] A user can use a configuration panel/screen such as shown in FIG. 5 
to configure one or more processing tools and/or simulators. For example, 
the user can input and/or edit the following information: tool name, the type of 
tool, the data root directory, the IP address of the tool, the Agent version, the 
agent command, the tool version, and the process modules installed. As an 
example, an etch-related processing tool is shown, but this is not required for 
the invention. Alternately, other and/or additional processing tools can be 
shown. For example, deposition tools, diffusion tools, cleaning tools, transfer 
tools, measurement tools, polishing tools, and other types of semiconductor 
processing tools can be used. In addition, the GUI allows users to configure 
and use tool simulators for off-line analysis. 

[0075] A tool name field can contain the name of the processing tool; an IP 
address field can contain the IP address for the processing tool; a data root 
directory field can be used to establish a path to the data directory; an upload 
location field that can be changed by a system administrator and can be read 
for debug purposes. 

[0076] A configuration panel/screen can also comprise agent information. 
For example, the agent information can comprise an agent version field, a too! 
version field and agent command selection items. A tool version field can be 
changed during configuration and can be read for debug purposes; an agent 

15 



WO 03/092044 PCT/US03/10531 

version field can display the current version of agent installed; and an agent 
command selection items for determining the state of the agent. 
[0077] Furthermore, a configuration panel/screen can comprises a save 
button, an undo button, a start agent button, and a stop agent button. A user 
can click the save button, to save the settings to the database for use the next 
time the system is initialized. A user can click the undo button, to replace new 
settings with the previously stored settings. 

[0078] Only approved and qualified users are allowed to access and/or edit 
a system configuration panel/screen. This prevents problems such as loss of 
data or a system crash from occurring. For example, only administrators or 
qualified users can edit the system and sensor configuration. Generally, 
these parameters can be configured when the APC system is installed or 
reconfigured. Alternately, lists, selection tabs, and entry fields can be used. 
[0079] Each processing tool can be setup and reset independently, for 
example, while a processing tool is operating, another processing tool can be 
reconfigured and/or repaired without degrading the system's performance. 
[0080] FIGs. 6A - 6C and FIGs. 7A-7C show simplified views of additional 
system configuration screens in accordance with one embodiment of the 
present invention. For example, configuration screens can include sensor 
configuration panels. Sensor configuration panels can be accessed by a user 
using a selection item such as a button, a tab, a list item, a menu item, and/or 
a visual descriptor. The user can use sensor configuration panels to create a 
new sensor type when a new sensor interface is developed or a new process 
tool or process module requires configuration. The APC system can comprise 
a pre-defined list of sensor types that are supported by the APC software. For 
example, changes can be made at a customer site after installation, before 
starting to run the process equipment, or as a re-configured example set from 
the factory. The sensor configuration process can include a complete 
definition of all the input and output parameters to be used later when creating 
a sensor instance or when configuring an instance of a sensor at run-time in a 
data collection plan. The parameters created in a configuration procedure 
can be displayed later in other sensor information panels/screens and data 
collection plan panels/screens. 
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[0081] For example, an OES sensor can be a type of sensor, and a VI probe 
can be another type of sensor. These are generic definitions for types of 
sensors. A sensor type includes all of the variables that are needed to set up 
a particular kind of sensor at run time. These variables can be static (all 
sensors of this type have the same value), configurable by instance (each 
instance of the sensor type can have a unique value), or configurable by the 
data collection plan (each time the sensor is activated at run time, it can be 
given a different value). For example, a "configurable by instance" variable is 
the sensor IP address. This address varies by instance (for each process 
chamber) but does not vary from run to run. A "configurable by data collection 
plan" variable is the list of harmonic frequencies. These are configured by 
wafer based on the context information. Wafer context information includes 
tool ID, module ID, slot ID, recipe ID, cassette ID, start time and end time. 
[0082] In FIG. 6A, a sensor type list panel is shown with a VI probe 
highlighted. In FIG. 6B, a sensor information panel is shown for a VI probe. 
In FIG. 6C, a sensor setup panel is shown for a VI probe. In FIG. 7A, a 
sensor type list panel is shown with an OES sensor highlighted. In FIG. 7B, a 
sensor information panel is shown for an OES sensor. In FIG. 7C, a sensor 
setup panel is shown for an OES sensor. For example, a user can navigate 
between panels using buttons and/or tabs, and a user can enter and/or 
change items using input fields, buttons, tabs, menus, and lists. Using an edit 
item, the user can select an existing sensor in order to modify the related 
parameters for that sensor. Using a save as item, a user can create a new 
type of a sensor based on an existing sensor type. 

[0083] A sensor information panel, such as shown in FIG 6B or FIG. 7B can 

be used to provide a list of parameters associated with a particular sensor 
type. For example, these parameters can be described using name fields, 
description fields, and value fields. A sensor setup panel, such as shown in 
FIG 6C or FIG. 7C can be used to provide more detailed information for a 
particular parameter associated with a particular sensor type. For example, 
this more detailed parameter information can be provided using name fields, 
description fields, and value fields. 

[0084] As an example, etch-related sensors are shown, but this is not 
required for the invention. Alternately, other and/or additional sensor types 
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and process module types can be shown. For example, deposition modules, 
diffusion modules, cleaning modules, transfer modules, measurement 
modules, and other types of semiconductor processing modules can be used 
along with their associated sensors. For example, Langmuir probes can be 
used. 

[0085] FIG. 8 shows a simplified view of another configuration screen in 
accordance with one embodiment of the present invention. Sensors can 
include sensors inherent in the processing tool, and configuration procedures 
can include using configuration panels for tool related sensors. Configuration 
panels for tool related sensors can be accessed by a user using a selection 
item such as a button, a tab, a list item, a menu item, and/or a visual 
descriptor. The user can use configuration panels for tool related sensors to 
create a new tool related sensor type when a new sensor interface is 
developed or a new process too! or process module requires configuration. 
The APC system can comprise a pre-defined list of tool related sensor types 
that are supported by the APC software. For example, changes can be made 
at a customer site after installation, before starting to run the process 
equipment, or as a re-configured example set from the factory. The tool 
related sensor configuration process can include a complete definition of all 
the input and output parameters to be used later when creating a sensor 
instance or when configuring an instance of a sensor at run-time in a data 
collection plan. The parameters created in this setup step can be displayed 
later in other sensor information panels/screens and data collection plan 
panels/screens. 

[0086] FIG. 9 shows a simplified view of another configuration screen in 

accordance with one embodiment of the present invention. Sensors can 
include sensors inherent in the process module, and configuration procedures 
can include using configuration panels for process module related sensors. 
Configuration panels for process module related sensors can be accessed by 
a user using a selection item such as a button, a tab, a list item, a menu item, 
and/or a visual descriptor. The user can use configuration panels for process 
module related sensors to create a new process module related sensor type 
when a new sensor interface is developed or a new process tool or process 
module requires configuration. The APC system can comprise a pre-defined 
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list of module related sensor types that are supported by the APC software. 
For example, changes can be made at a customer site after installation, 
before starting to run the process equipment, or as a re-configured example 
set from the factory. The module related sensor configuration process can 
include a complete definition of all the input and output parameters to be used 
later when creating a sensor instance or when configuring an instance of a 
sensor at run-time in a data collection plan. The parameters created in this 
setup step can be displayed later in other sensor information panels/screens 
and data collection plan panels/screens. 

[0087] FIG. 10 shows a simplified view of a module configuration screen in 
accordance with one embodiment of the present invention. In the illustrated 
embodiment, an information panel of a module selection screen is shown. As 
an example, four etch-related process module types are shown, but this is not 
required for the invention. Alternately, other and/or additional process module 
types can be shown. For example, deposition modules, diffusion modules, 
cleaning modules, transfer modules, measurement modules, and other types 
of semiconductor processing modules can be used. 
[0088] A module configuration panel/screen can comprise a number of 
buttons. For example, the buttons can include a new button, edit button, view 
button, save as button, delete button, import button, and export button. Using 
the new button, a user can create a new instance of a module type. Using the 
edit button, a user can edit the selected row in the table. Using the save as 
button, a user can provide an instance ID for a selected module type. 
Information related to that module instance can be copied into database. 
Using the delete button, a user can delete selected row from table and 
database. Using the import button, a user can import data from the database. 
Using the export button, a user can export data to the database. 
[0089] In addition, the panel/screen can comprise a list of module types. For 
example, module information can be listed in a table. An enabled column can 
provide the current status for the modules listed in the table. A module type 
column can provide the names for the modules. A tool name column can 
provide the tool name associated with the module and a module ID column 
can provide an integer since there is only one module type per module ID. 
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[0090] FIG. 1 1A and FIG. 11B show simplified views of additional module 
configuration screens in accordance with one embodiment of the present 
invention. As an example, information panels are shown for etch-related 
modules, but this is not required for the invention. Alternately, other and/or 
additional process module types can be shown. For example, deposition 
modules, diffusion modules, cleaning modules, transfer modules, 
measurement modules, and other types of semiconductor processing 
modules can be used. 

[0091] Module information panels/screens can comprise a number of 
buttons. For example, the buttons can include a new button, save as button, 
and delete button. Using the new button, a user can create a new instance of 
a module type. Using the save as button, a user can provide an instance ID 
for a selected module type. Information related to that module instance can 
be copied into database. Using the delete button, a user can delete selected 
row from table and database. 

[0092] In addition, the panel/screen can comprise a module type field, 
which can be used to display module types; a tool name field, which can be 
used to display the processing tool name; a module ID field, which can be 
used to display the module ID; and a # of maintenance counter field, which is 
displays an integer value of a maintenance counter. For example, a tool ID 
can be selected by a tool name from a drop down box, and a module ID can 
be selected from the drop down box from module type. 
[0093] In the illustrated embodiment shown in FIG 1 1 A, a maintenance 
counter information screen is shown. As an example, an RF hours counter is 
shown, but this is not required for the invention. Alternately, other and/or 
additional maintenance counter types can be shown. The number of 
maintenance counters depends on the tool. Maintenance counters are used 
to total machine state information such as RF on hours, tool on hours, and the 
number of instances of various problems. 

[0094] A maintenance counter information panel/screen can comprise a 
number of buttons. For example, the buttons can include a new button, a 
save as button, and a delete button. A maintenance counter information 
panel/screen can also include an Index of maintenance counter field; a 
maintenance counter name field; a units field for the maintenance counter, 
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and a value for the maintenance counter. In addition, the panel/screen can 
include a save MC button to save changes from an edit panel, and an undo 
button to go back to saved data. 

[0095] Maintenance counter information can depend on the module. The 
user can assign a new name to a specific maintenance counter, assign it a 
special scale rate, and assign the tool pause function to this maintenance 
counter. In addition, general counters can be included with the maintenance 
counters, and can be configured by the user. 

[0096] In the illustrated embodiment shown in FIG 1 1B, an additional 
maintenance counter information screen is shown. FIG. 11B shows a 
simplified view of a gas parameters screen. As an example, a list of gases is 
shown, but this is not required for the invention. Alternately, other and/or 
additional gases can be shown. The number of gases can depend on the 
tool, module, and process. 

[0097] Gas parameters can be a part of module instance setup. For 
example, a user can configure the name of gas parameters for each module. 
A table can be built with system gas names (gas1_flow, gas2_flow). The user 
can directly edit the New Gas Parameter Name column on the table. Also, a 
user can also select a parameter from a list of possible gas parameter names 
from drop down list. Each system gas parameter name can have a unique 
gas parameter name, and the APC software can check to make sure no 
duplicated gas parameters are used for different system gas parameters. 
[0098] A gas parameters information panel/screen can comprise an installed 
field, a new gas parameter name field, and a system gas name field. In 
addition, the panel/screen can include a save gas parameters button to save 
changes from an edit panel, and an undo button to go back to saved data. 
[0099] The module configuration panels/screens can provide module- 
related information for the user to configure. For each module, the related 
information, such as module type, gas parameters, and maintenance 
counters, can be saved into a database. Module configuration can be 
performed after the tool is configured and before the sensor is configured. 
[00100] FIG. 12 shows a simplified view of a sensor instance screen in 
accordance with one embodiment of the present invention. In the illustrated 
embodiment, a sensor instance list panel is shown. For example, sensor 
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instance panels/screens can be accessed by a user using a selection item 
such as a button, a tab, a list item, a menu item, and/or a visual descriptor. 
The user can use sensor instance panels/screens to create a new sensor 
instance when a new sensor instance is required or a new sensor instance is 
require for a process tool or process module. There can be many instances 
of the same sensor type. For example, a sensor instance can correspond to a 
specific piece of hardware and connects a sensor type to a tool or process 
module 

[00101] The APC system can comprise a pre-defined list of sensor instances 
that are supported by the APC software. For example, changes can be made 
at a customer site after installation, before starting to run the process 
equipment, or as a re-configured example set from the factory. The sensor 
configuration process can include a complete definition of all the input and 
output parameters to be used later when creating a sensor instance or when 
configuring an instance of a sensor at run-time in a data collection plan. The 
parameters created in this setup step can be displayed later in other sensor 
information panels/screens and data collection plan panels/screens. 
[00102] As an example, etch-related sensor types are shown, but this is not 
required for the invention. Alternately, other and/or additional sensor types 
can be shown. For example, deposition-related sensors, diffusion-related 
sensors, cleaning-related sensors, transfer-related sensors, measurement- 
related sensors, and other types of semiconductor processing sensor types 
can be used. 

[00103] A sensor instance panel/screen can comprise a number of buttons. 
For example, the buttons can include a new button, an edit button, a save as 

button, and a delete button. In addition, sensor instance panel/screen can 
also comprises a list of sensors types and their status. Using a sensor 
instance panel/screen, a user can configure the sensors on process tools and 
process modules. A sensor instance panel/screen can be used during 
installation of the APC System, or when sensors are added, when process 
modules are changed, when processing tools are changed, or when tool 
software is upgraded with new trace or EPD parameters. 
[00104] Sensor information can be shown as a table. For example, an 
is_enabled column can provide the current status for the sensor instances 
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listed in the table; a sensor type column can provide names for the sensor 
instances; a tool ID column can provide a tool name associated with the 
sensor instance; and a module ID column can provide an integer since there 
can be only one module type per module ID. 

[00105] Using the new button, a user can create a new instance of a sensor 
type. Using the edit button, a user can edit the selected row in the table. 
Using the save as button, a user can provide an instance ID for a selected 
sensor instance type, and the information related to that sensor instance can 
be copied into a database. Using the delete button, a user can delete a 
selected row from table and database. 

[00106] FIG. 13 shows a simplified view of another sensor instance screen in 
accordance with one embodiment of the present invention. In the illustrated 
embodiment, a sensor instance information panel is shown. 
[00107] As an example, a VI probe sensor instance is shown, but this is not 
required for the invention. Alternately, other and/or additional sensor 
instances can be shown. For example, deposition-related sensors, diffusion- 
related sensors, cleaning-related sensors, transfer- re I a ted sensors, 
measurement-related sensors, and other types of semiconductor processing 
sensor types can be used. 

[00108] Using the edit button, a user can edit the selected row in the table. 
Using the save instance button, the information related to a sensor instance 
can be copied into a database. A user can use the undo button, to replace 

new settings with the previously stored settings. A user can use a sensor 
config help button, to view help information for sensor configuration. 
[00109] FIG. 14 shows a simplified view of another sensor instance screen in 

accordance with one embodiment of the present invention, in the illustrated 
embodiment, a sensor instance item panel is shown. Using a sensor instance 
item panel a particular parameter or a set of parameters can be configured. 
[00110] FIG. 15 shows a simplified view of a module pause configuration 
screen, in accordance with one embodiment of the present invention. In the 
illustrated embodiment, an information panel comprising module pause 
configuration items is shown. As an example, four process modules are 
shown, but this is not required for the invention. Alternately, other and/or 
additional process module types can be shown. For example, deposition 
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modules, diffusion modules, cleaning modules, transfer modules, 
measurement modules, and other types of semiconductor processing 
modules can be used. 

[00111] A module pause configuration panel/screen can comprise an 
information selection area, a module pause testing area, a module pause 
message area, and a module pause list area. Drop-down lists help a user 
configure the module pause. 

[00112] A module pause configuration panel/screen can be used by a user 
who has a specific level of authorization, such as a process engineer. A user 
can configure the pause actions using analysis plans and strategies. For 
example, a user can determine which maintenance counter is used for a 
module pause when an alarm occurs. Typically, there can be only one 
module pause configured for each module. User can select one of the 
general maintenance counters to do the module pause. That is, a 
maintenance counter can be configured to perform a module pause function 
based on any measurable parameter. A user can configure the tool ID field, 
the module ID field, the module Instance field (indicating a name of a module), 
and the module counter fields using drop-down lists, for example. Only when 
the module instance field is enabled can a module instance list be shown in 
the drop down box. In addition, a list of general counter information can be 
listed in the drop down box that combine name and index of each 
maintenance counter. Using the add button, a user can add selected 
information to the table. Using the remove button, a user can delete selected 
information from the table. A pause error message display can provide error 
message feedback to the user. 

[00113] Module pause can become effective at the end of current wafer 1 or the 
end of current lot. A number of alarms can be used to trigger a tool pause, for 
example, a tool alarm, a fault detection alarm, or software internal errors. 
[00114] FIGs. 16A-16D show exemplary views of alarm configuration 
screens in accordance with one embodiment of the present invention. For 
example, alarm configuration panels/screens can be accessed by a user 
using a selection item such as a button, a tab, a list item, a menu item, and/or 
a visual descriptor. The user can use alarm configuration panels to create a 
new alarm when a new alarm is required or a new alarm is require for a 
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process tool or process module. In addition, alarm configuration 
panels/screens can be accessed using the "Alarms" button in FIG. 4. Alarm 
configuration panels/screens as shown can be used to configure an alarm 
management system. 

[00115] In FIG. 16A, an alarm list panel is shown. As an example, a single 
tool-related alarm is shown, but this is not required for the invention. 
Alternately, other and/or additional alarms can be shown. For example, other 
tool related alarms, process related alarms, and software alarms can be 
shown. 

[001 16] The APC system can comprise a pre-defined list of alarms that are 
supported by the APC software. For example, changes can be made at a 
customer site after installation, before starting to run the process equipment, 
or as a re-configured example set from the factory. The alarm configuration 
process can include a complete definition of all the input and output 
parameters to be used later when creating an alarm instance. The 
parameters created in this setup step can be displayed later in other alarm 
information panels/screens and data collection plan panels/screens. 
[001 17] As shown, an alarm list panel can comprise a number of buttons. For 
example, the buttons can include a new button, an edit button, delete button 
refresh button, export button and import button. Using the new button, a user 
can create new alarm information. Using the edit button, a user can edit an 
existing alarm. Using the delete button, a user can delete an existing alarm. 
Using the refresh button, a user can refresh the display. Using the export 
button, a user can export data into the database. Using the import button, a 
user can import data from the database. 

[00118] In FIG. 16B, an alarm configuration screen is shown that can 
comprise an alarm unique key display area, an apply settings display area, an 
actions display area, a description & help URL display area, notification 
display area, save button, and cancel button. 

[00119] For example, a user can use the alarm unique key display area to 
configure the tool ID, source ID, and alarm ID. These fields are not editable, 
unless the user is configuring a new alarm. When a user is editing multiple 
alarms, then the value displayed for these fields can be drop-down lists. A 
user can use the apply settings display area to set and/or clear an alarm. A 
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user can use the actions display area to configure the actions to be perform 
when the alarm occurs such as log the alarm, send an email, and/or send a 
page. A user can use the description & help URL display area to enter, edit, 
or view an alarm description along with a link to a help web page. A user can 
use the notification display area enter, edit, or view email and pager 
recipients. Select button can display a popup window from which the 
selection is made. In addition, a user can use the save button to save 
changes and the cancel button to close the panel/screen. 
[00120] In FIG. 16C, a recipient setup panel is shown. For example, a 
recipient's name, email address, and pager address can be provided 
[00121] In FIG. 16D, a message setup panel is shown. For example, an 
alarm type field can be provided, and a notification type field can be provided. 
Using an add item, the user can select an item to add to an alarm message. 
Using a remove item, the user can select an item to remove from an alarm 
message. Using a save item, a user can create a new alarm. 
[00122] In alternate embodiments, one or more configuration GUI 
panels/screens could comprise navigational tree menus. Navigational trees 
are used to view logical menus and associations in a tree structure using files. 
The navigational trees allow ease in visibility as to whether a parameter is 
enabled or not. For example, navigational trees can be used to display the 
configurations for multiple process modules. 

[00123] FIG. 17 shows a simplified view of a flow diagram for a configuration 
process for a semiconductor processing system in accordance with one 
embodiment of the present invention. The software and associated GUI 
panels/screens provides a simple, user-friendly procedure for configuring the 

system. Procedure 1700 starts at 1710. 

[00124] At 1720, the system components are configured including the 
processing tools, processing modules, and the associated sensors (probes). 
The user can be guided though the configuration process for the system using 
GUI panels/screens such as those shown in FiGs. 2-16. Alternately, 
additional panels/screens can be provided to configure different types of 
processing tools, process modules, and sensors. 

[00125] At 1730, a user can use a sensor configuration GUI panel/screen to 
create a new Sensor Type when a new sensor interface is developed or a 
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new Tool Chamber type contains a different set of data in the Trace or EPD 
file. The APC System can comprise a pre-defined list of Sensor types that are 
supported by the base software. For example, changes can be made at a 
customer site after installation, before starting to run the process equipment, 
or as a re-configured example set from the factory. 

[00126] Sensor type configuration can be performed at installation, or when 
adding a new sensor type. Only advanced users can perform this operation; it 
involves a complete definition of all the input and output parameters to be 
used later when creating a sensor instance or when configuring an instance of 
a sensor at run-time in a data collection plan. The parameters created in this 
setup step can be displayed later in the instance configuration (in the instance 
setup item table) and data collection plan (as parameters for saving and setup 
item to allow user to choose. 

[00127] At 1740, a user can use a module configuration panel/screen to 
provide the module-related information required to configure a process 
module. For each module, most of the related information, such as module 
type, gas parameters, and maintenance counters, can be saved into 
database. Module configuration can be performed after the tool is configured 
and before the sensor is configured. 

[00128] At 1750, a user can configure the sensors on the process modules 
using at least one sensor configuration GUI panel/screen. For example, 
sensor instance GUI panel/screen can be used during Installation of the APC 
System, or when sensors are added, when process modules are changed, or 
when Tool software is upgraded with new trace or EPD parameters. 
[00129] At 1760, a user can configure the module pause data for a tool using 
at least one configuration GUI panel/screen. For example, a user can 
configure a maintenance counter that is used for module pause when an 
alarm occurs using the module pause configuration panel/screen. User can 
selects one of the general counters to do the module pause. Users can 
configure al! pause actions under analysis plans and strategies. 
[00130] At 1770, a user can use the alarm configuration panels/screens to 
configure one or more alarms. For example, a user can configure the alarm 
using a tool ID, source ID and alarm ID. A user can also set and/or clear an 
alarm. A user can configure the actions to be performed when the alarm 
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occurs such as log the alarm, send an email, and/or send a page. A user can 
enter, edit, or view an alarm description along with a link to a help web page. 
A user can enter, edit, or view email and pager recipients. Procedure 1700 
stops at 1780. 

[00131] Function buttons may be located along the bottom and/or top of the 
GUI screens. Because the same function buttons are displayed on many of 
the screens, users can navigate to any function from any screen without 
having to traverse a series of menus. A logoff button can be displayed in the 
title panel, and it is used to log off of the system. Reminder messages can be 
provided when data has been modified and not saved. In addition, a help 
button can be displayed, and it is used to view content specific and general 
documentation to aid the user understand the data being presented to the 
user and/or the data being requested from the user. 

[00132] Numerous modifications and variations of the present invention are 
possible in light of the above teachings. It is therefore to be understood that, 
within the scope of the appended claims, the invention may be practiced 
otherwise than as specifically described herein. 
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CLASMS : 

What is claimed is: 

1. An Advanced Process Control (APC) System, for managing a 
semiconductor processing system, comprising a set of Graphical User 
Interface (GUI) screens, the set of GUI screens comprising; 

web-based logon screen for providing a secure entry point; 

at least one system configuration GUI screen for configuring a number 
of processing tools in the semiconductor processing system, wherein at least 
one system configuration screen is accessible through the logon screen; 

at least one module configuration GUI screen for configuring a process 
module coupled to a processing tool; 

at least one sensor configuration GUI screen for configuring a sensor 
coupled to a processing tool; and 

at least one alarm configuration screen for configuring an alarm 
management system coupled to the processing tool. 

2. The APC system as claimed in claim 1, wherein the plurality of 
system configuration screens comprises a tool configuration screen. 

3. The APC system as claimed in claim 2, wherein the tool 
configuration screen comprises a tool name field, an IP address field, and a 

tool starts selection portion. 

4. The APC system as claimed in claim 1, wherein the plurality of 

system configuration screens comprises a probe configuration screen. ' 

5. The APC system as claimed in claim 4, wherein the probe 
configuration screen comprises a portion to configure a voltage/current (V/i) 
probe, 

6. The APC system as claimed in claim 4, wherein the probe 
configuration screen comprises a portion to configure an Optical Emission 
Spectra (OES) probe. 
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7. The APC system as claimed in claim 1 , wherein the at least one 
module configuration screen comprises a module selection screen, 

8. The APC system as claimed in claim 7, wherein the module 
selection screen comprises module information field, tool information field, 
module ID information field, and a module status selection portion. 

9. The APC system as claimed in claim 1, wherein the at least one 
module configuration screen comprises a module information screen. 

10. The APC system as claimed in claim 9, wherein the module 
information screen comprises a maintenance counter selection portion. 

1 1 . The APC system as claimed in claim 9, wherein the module 
information screen comprises a gas parameters selection portion. 

12. The APC system as claimed in claim 1, wherein the at least one 
module configuration screen comprises a module pause configuration screen. 

13. The APC system as claimed in claim 12, wherein the module 
pause configuration screen comprises module information field, tool 
information field, module type information field, and pause error message 
field. 

14. The APC system as claimed in claim 1 , wherein the at least one 
sensor configuration screen comprises a sensor type selection screen. 

15. The APC system as claimed in claim 14, wherein the sensor type 
selection screen comprises sensor type information field, sensor Information 
field, and a help selection portion. 

16. The APC system as claimed in claim 1, wherein the at least one 
sensor configuration screen comprises a sensor selection screen. 
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17. The APC system as claimed in claim 16, wherein the sensor 
selection screen comprises sensor type information field, tool information 
field, module ID information field, and a sensor status selection portion. 

i 

18. The APC system as claimed in claim 1 , wherein the at least one 
alarm configuration screen for configuring an alarm management system 
comprises an alarm configuration screen. 

19. The APC system as claimed in claim 18, wherein the alarm 
configuration screen comprises tool information field, source information field, 
alarm information field, and notification information field. 

20. The APC system as claimed in claim 1 , wherein the set of APC 
GUI screens comprises at least one screen selected from a group consisting 
of an English language screen, a Japanese language screen, a Chinese 
language screen, a Korean language screen, a German language screen, and 
a French language screen. 

21. The APC system as claimed in claim 1, wherein the set of APC 
GUI screens comprises at least one screen comprising selection tabs 
selected from a group consisting of left-to-right tabs, right-tp-left tabs, top-to- 
bottom tabs, and bottom-to-top tabs. 

22. The APC system as claimed in claim 1 , wherein the set of APC 

GUI screens comprises at least one screen having a title panel comprising 
company logo block to display version information, user ID block to display 
the ID of the current user, alarm message block to display a message when 
there is an active alarm, current date and time block to display the current 
date and time of the server, current screen name block to display the name of 
the current screen, communication status block to display the current status 
for communications link between server and tool, tool ID block to display the 
ID of the tool being monitored, logoff block to allow a user to log off. 
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23. The APC system as claimed in claim 1 , wherein the set of APC 
GUI screens comprises at least one screen having a control panel having a 
plurality of buttons along the bottom of the screen, the buttons enabling a user 
to display a tool status screen, process module screen, charts screen, alarm 
logs screen, SPC screen, data setup screen, and help screen. 

24. The APC system as claimed in claim 1 , wherein the APC system 
further comprises an APC server coupled to the semiconductor processing 
system. 

25. The APC system as claimed in claim 24, wherein the APC system 
further comprises a plurality of client-based terminals coupled to the APC 
server, wherein at least one client-based terminal comprises a GUI for 
configuring a processing tool and a GUI for configuring a processing module 
coupled to the processing tool. 

26. The APC system as claimed in claim 2, wherein the tool 
configuration screen comprises a configuration screen for a tool selected from 
a group consisting of an etching tool, a deposition tool, a diffusion tool, a 
cleaning tool, a transfer tool, a metrology tool, and a loading tool. 

27. A method for configuring a semiconductor processing system 
using an Advanced Process Control (APC) System comprising a set of 
Graphical User Interface (GUI) screens, the method comprising the steps of: 

accessing a system configuration screen using a web-based logon 

screen; 

configuring at least one processing tool using at least one system 
configuration GUI screen; 

configuring at least one process module coupled to the at ieast one 
processing tooi using at ieast one module configuration GUI screen; 

configuring at least one sensor coupled to the at least one processing 
tool using at least one sensor configuration GUI screen; and 



32 



WO 03/092044 PCT/US03/10531 

configuring at least one alarm management system coupled to the 
semiconductor processing system using at least one alarm configuration GUI 
screen. 



28. The method as claimed in claim 27, further comprising configuring 
the at least one processing tool using a tool configuration screen, wherein the 
too! configuration screen comprises a tool name field, an IP address field, and 
a tool starts selection portion. 

29. The method as claimed in claim 27, further comprising using a 
probe configuration screen to configure a voltage/current (V/l) probe. 

30. The method as claimed in claim 27, further comprising using a 
probe configuration screen to configure an Optical Emission Spectra (OES) 
probe. 

31 . The method as claimed in claim 27, further comprising configuring 
the at least one process module using a module selection screen, wherein the 
module selection screen comprises module information field, tool information 
field, module ID information field, and a module status selection portion. 

32. The method as claimed in claim 27, further comprising configuring 
the at least one process module using a module information screen, wherein 
the module information screen comprises a maintenance counter selection 
portion. 

33. The method as claimed in claim 27, further comprising configuring 
the at least one process module using a module information screen, wherein 
the module information screen comprises a gas parameters selection portion. 

34. The method as claimed in claim 27, further comprising configuring 

the at least one process module using a module pause configuration screen, 
wherein the module pause configuration screen comprises module 
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information field, tool information field, moduie type information field, and 
pause error message field. 

35. The method as claimed in claim 27, further comprising configuring 
the at least one sensor using a sensor type selection screen, wherein the 
sensor type selection screen comprises sensor type information field, sensor 
information field, and a help selection portion. 

36. The method as claimed in claim 27, further comprising configuring 
the at least one sensor using a sensor selection screen, wherein the sensor 
selection screen comprises sensor type information field, tool information 
field, module ID information field, and a sensor status selection portion. 

37. The method as claimed in claim 27, further comprising configuring 
the at least one alarm management system using an alarm configuration 
screen, wherein the alarm configuration screen comprises tool information 
field, source information field, alarm information field, and notification 
information field. 



34 



WO 03/092044 



PCT/US03/10531 



Tool 
110 



PM1 
120 



Sensor 
130 




100 



145 



FIG. 1 



1/15 



WO 03/092044 



PCT/US03/ 10531 



UserlD: f" 
Password. F 



Logon s Cancel 



FIG. 2 



200 





service 


........ - _ . — , _ — ,, ___ . — 

: • ... •: .. |. 2003-01-2512:33:30 '\ 




Wain Menu 


I Tool Connection: Connected J 


Toot IDrTefiusPC ; 


[ Logoff 


' Screen Select : 



Main Menu 



310 



350 



300 



FIG. 3 



2/15 



WO 03/092044 



PCT/US03/10531 



Screen Selection 



Group Menu 



j Tool Connection: Connected f Tool ID: TeUusPC j Logoff J Screen Select J 
Item Menu 



410 



System 



450 





3/15 



WO 03/092044 



PCT/US03/10531 



System Configuration 



Tool Informaiiorr" 



Data Root Directory: pJAPCDala" 



Agent Information ' 
Agent Version: 
Tool Version: 



Too! Name: 


peHusPC 








IP Address: 


[172.17.206.48 









Ver1.9l.00 



'J 



Agent Command: 



f Start stop 



TEUUS-ECC version 1.07-RevO00 



Undo 



FIG. 5 



/ Sensor Type List j sensor info ) Sense/ Setup items | 



LtstofSensorType 





Sensor Type 


Description 






EPD_Tellus_Etcher 


Telius etch tool native endpolnt sy... 




1. : .. . . 


EPD_Tlmer_TEL Etcher 


Provides JuslEtchTime Values ifor ... 




:• m | 


EPD_Unity_Etcher 


Unity' Etch toot native E-ncpoini syst... 




Etch_Tool_Agent 


Provides a connection to an Etch L. 






E!cb_charnher_Telius_DRM 


Melius Elch tool chamber for DRM,... 




!• ... - | 


Et c h_c ha m be r_Tetius_SCCM_DT 


Tefius Elch tool en lamber for SCC. 






EJch_chambei_Te}ius_SCCM r Oxide 


Teiius Etch tool chamber for SCC... 




Save A3 j 


Eirn_cnamber„Teiius^SCCM Poly 


Teiius Etch too! chamber tor SCC... 




Etch^chamber_UnltsL.DRW 


Unity etch too! chamber with versL. 






Etc h_chambe L.Un«y Ti SCCM_5t 


Unity etch tool chamber for SCCM ... 






Etch^c h ambe r_Unity_ S CCfeS^Oxiti e 


Unit/ etch tool chamber for l£M QxL. 






Elch cnamber Unit' SCCM Poly 


Unity etch too! chamber for IEM Po.„ 






"<\ ' " " ' 







FIG. 6A 



4/15 



WO 03/092044 



PCT/US03/10S31 



; Sensor Type Usi Sensor info 



; c^iUi- litem* j 



Sensor Type: jENLVLProbej" 
Description: §ENl v/i Probe*" 
Senior Variables: 



Help URL T 





Hem Name 


Description 


Default Value 


Value Da 




AcquisiiionTime 


The acquisition time for the Vfl Pro... 


4.08 


2,04 4.08 6 *. 




AveragedRea dings 


Number o? points in rriovina avera... 


1 


1 




CommunicaiionDevice 


The communication device in whic... 






Edit iicfn | 


RieMode 


[Turns On/Off raw data file creation 


Off 


"oiron 




MFKnz 


The selected frequencies are only... 


13560 27120... 


2000 4000 i 




MFSamplefime 


when operating in Multiple freque... 


1000 






Mode 


The V/i probe can measure at one ... 


Multiple 


Single Muiti 




PARAMETER^ EVAL 


The GUI calls this tcl procedure wt... 


ENL.VI Prob... 


coded in flit 




RunfimeOfTset 


This vatue is added to the repcrie... 


CO 






SFKhz 


When the operating Mode is SlngL. 


13560 


13560 — 3 




SFSampieTime 


The usual value of 100 rnliiisecon... 


1000 






n.p-r 












Saye.Sensor 




v s Undo 







FIG. 6B 



?■ - Sensor Type Ustj Sensor Info Senso/ Setup Items ! 



/i3!v -^i; DC J; 



:-.)..- Name: jAcqulsttionTime ! Value. Type: .j&vteittoii ^r | | 

Description; |[Bl^ a ^JHi'* xij ^J^iii!! 0 ^! 0 r 1 r li v ZiIl!£^ 10 cL? ~H 
|^r;Vaiue Data; 15.08 1 2. 2 20.96 42.61 85.2770,4 348.6 687.2t : '■ 
i Prompt: jAcqlsiilon Time: 



Default Value: J4.0S 



j. i, Mm Select ". JuT ; Man Select " juT 

[',;;■. Ots Computed . pis Optional 'Eg Is visible 



sn-6.*flir«} a 



Rebuff 



Save 



FIG. 6C 



5/15 



WO 03/092044 



PCT/US03/10531 



Sensor Type List | Sensor info ] Sensor Setup Items | 

List of Sensor Type 



SsveAs 



Sensor Typo 


Description 


Help URL 


Etch^chamber^Teiius^SC CM m DT 


Tetius Etch ioo! chamber for SCC... 




Etch^chambeMTeiius^SCCM Oxide 


Teiius Etch ioo- chamber for SCC... 




Ejch^ chamber T> , _Poiv 


Teiius Etch tool chamber for SCC... 




Etch„chamber_Unitv_DRM 


Unify etch tool chamber wilhversL. 




Eic h_ch a n'cer_.Unlly_SC C M„DT 


Units' etch tool chamber for SCCM 




EtU^chamberJJnlly^SCCM^Oxtde 


Unity' etch toot chamber for IEM Oxi . 




Etch_chamberJJnity_SCCfc!_Poiy 


Unity etch tool chamber for JEM Po... 




Matntenance^CouniersJTELJEtcher 


Maintenance Counter Readinas re... 




OES^Hamarn^ts i C74B0 


Hamamatsu Optical Emission Sp„. 




OES_PEAK 


ii^ 0 — If 0 ^i'f 3i Em i ssion s - 




Setpo!nts_Telius_DRM_Etcher 


Parameter setpolnt values reporte... 




Se!poinis_TeJius SCCM Etcher 


Parameter setpoint values reporte... 











FIG. 7 A 



SensorTYpe List Sensor info j Sensor Setup Items] 



SensorTypti jOES^Verlty 



Description- |/erity Optical Emission Specitometer (OE£~H ... 
Sensor Variables.* 



Hem Name - 


Descnpiion 


Default Value 


Value Da - 


BU^K„SUMMARY 


if 1, fast summarization logic is us... 


1 


H 


FlieMatie 


Turn onfoff file generation and sei- 


Off 


OffTtmeCo x 


[f-requencyRanne 


The range is divided into channels.. 






RuntimeOffset 


This value is added to the reporte... 


0.0 


T^e^^U 


SD1 024_Averaejedinteor3tlons 


How marry Integrations the S01G2... 


1 




S01 024 JrieerationTime 


iniepraiion time used by the SD1G... 


50 




SRM_AverageRaw 


Enter 0 to return the last raw sped.. 


1 




SRM_Daialotervat 


Interval In ms between raw spectr... 


100 




Transferiniervai 


Time, in ms. between spectra sen- 


3000 




device Jd 


maps the sensor Id to the devce L.j 


oesla oeslb... 


oesla oes* 


lcplp_address 


TCP/IP address of device. 


O.O.D.O 




<l 


, J: 


Save Sensor 


| Undo 







FIG 7B 



6/15 



WO 03/092044 



PCT/US03/10531 



Sens or Type Ust j Sensor Info Sensor Setup Hems 1 



\ ' . 

Name: jFrequencyRange \ Value Type: Jimou* » | 

. Description: j|The range Is dividedlnto channels of neatHr} 
Value Data: < 57,07, and it spans approx 196.70 to 197. 45; 
i Prompt' [approximate scannetTfrequency range (n a-fj -; 

Static Value |kiu*£oo.o hax*8oo q channel s-i20i j: 

I Mm Umll |200.0 ' Max Limit jsoo.O 

fZ Computed n,ii' r i'5iorr3i n : isvisiPle 



in* oninit ^ vAiur 



Save 



FIG. 7C 



r ; Sensor Type Ustl-; Sensor info [-Sensor Setup Items j 

Ill Sensor Type: jEPO_Timer_TEL_£tcher{ ' He!pUm_ £ 

•• : .- Description: [provi des JuslElchTinrie Values for seteclecrrj \.. | ■ 
SensorVaria&les: . 



3- 



Item Name 


j Description 


| DefauHValue I Value Da- ; 




Iff missing or o, Data Collection PL. 


h T'BI 


PARAMETERS 


|JuslEtch*N> values for recipe ste 


IJUSTETCH1 ...f , ; : 


PrccessFiteVersion 


_ junif/ is usually 3.1 1 Teiius is usua. 


13.1 ! 


<i 




■ - <A 


Save Sensor 


j " ■ Undo 


i 





FIG. 8 



7/15 



WO 03/092044 



PCT/US03/10531 



SensorTypG list Sensor Info | bvam ?bhp tern^ | 

Sensor Type: jEtcivchamber^Te!ius_DRM| ; . Help URL. £ 

Description: jreiius Etch tool chamber for D R^version jgj .., | 
Sensor Variables: 





Hem Name 


Description 


Default Value 


Value Da - 




GAS_PARAMETERS 


These names are used tor the Ga... 


0AS1_FLOW.„ 


lAr CFA CHPj*j 




MaxKaintenaneeCounter 


The Number of Maintenance Court.. 


161 






PARAMETERS 


These parameters are found In th™ 


STEP PRES... 


" . ! 


Edit H*rr, | 


device Jd 


maps the sensor id Id The device"... 


trcl 


ird lrc2 trc: 


..... | 

Save As j 


«| ' ^' **" v 1 









Save Sensor I '". . Undo 



FIG. 9 



8/15 



WO 03/092044 



PCT/US03/10531 



Module List? I Module info ] 



New ] 


Enabled 


Module Type 


Tool Name j Module ID j 




p! 


Bch^chamberjfeilus SCCM Poly 


TeiiusPC 


2 ■ i 


| EtH! | 


13 "" 


E1ch_c!tamber TbIIus SCCM DT 
Etch_chamber Tellus SCCM Oxide 


TeiiusPC 


3 


' Save As j 






TeiiusPC 


4 


. Delete j 










import | : 










Export | 












<! 









FIG. 10 



; Module Usls Module Info | 



^ModutaTtfM |£trh. rhJmh»r^T9Hi.r. SC:CM. DT-j r*lh)* Etch too! .^mherforSCvrt DT p-rc»cg3$3s.,vfcisfrn 1::'. ^j. 

Tool Nam, ' {TeliusPC Modg««tD:- |t ^ ' Maintenance Counter: p|Tj' ' ^^b.ed' 7 " 

j|Ma*ntenance Counters jj Qag Parameters j ■ ':. - : 



New j 


Index j Name 


Scaling j Unl! | 


8 fRF_HOURS 


i.66666Be-.Jhours 1 -J 


4 




Delete j 





Index of Maintenance Counter; 
Name; gH 
Scaling Factor; 



Save Mp 




FIG. 1 1 A 



9/15 



WO 03/092044 



PCT/US03/10531 



Moqute Lisit Module Info 



loot Hans*: 



_1 SsliU* < 



eliUSPC [£] Meoo!» »0: 

Maintenance Counters;! Gas PararneleTetl 



F 



3 



Save Gas Pararn 



Installed 


New G&s Param Name 


System Gas Name j 






G.AS1 FLOW U 






OAS2_FLOW [ 


B 




GAS3_FLOW | 


F! 




GAS4_FLOW 


F, 




GAS 5 FLOW 


R 




GAS6„FLOW !_ 


Pi 




GAS7„FLOW 






GAS 8 FLOW j 






GAS9_FL0W ! 




■ . . .. 


GAS"io..FLOW j±j 



Save module 



Undo Module 



FIG. 1 IB 



; "Sensor Instance List j Sensor Instance Info). :S«».->oi- iivkinra-iteVii info | 



Delete 



Enabled 


Sensor Type . 


{ Tool ID 


Module 10 " 


& 


£PD„Teiius_Etcher 


(TeliusPC 


1 




Setpointsjreilus SCCwS Etcher 


ITellusPC 


1 


p. 


Maintenance_Counters TEL Etcher 


iTeiiusPC 


1 


IHC v ' MB 


Ef^~Ti031 r - TE L- her 


tTeilusPC 




F 


SetpolntsJFelius^SCCJd Etcher 


ITeliusPC 


2 


F 1 


Maintenance^Counie.-s TEL Etcher 


ITeliusPC 


2 


w. 


EPD_Timer TEL Etcher 


iTeliusPC 


2 


B 1 


EPD^Teiius^Etcner 


jTeilusPC 


? 


F 


SetpoInts„Tellus_SCCM Etcher 


iTeliusPC 


3 


F J 


tvlaintenance_Couniers TEL Etcher 


ITeliusPC 


3 


Pi i 


EPDjnroer_TEL Etcher 


TeliusPC 


3 


F 


EPD_Te!lus_Etcher 


ITeliusPC 


3 


E 


Setpoints_Telius SCCM Etcher 


ITeliusPC 


4 


hi:". ' 















Jj. 



>1 



FIG. 12 



10/15 



WO 03/092044 



Sensor Instance List- Sensor Instance Info j s«i<t.-,-» n*t*r,t.z. info | 

Sensor Type: |EI;L'^>^ II ^riaaor.- sni -'h Haiy " jj 

ToolID; |T2i.u».PC 3 Module ID: fg enabled 

Table of Per Instance Variables: 



Item Name 


Item value 


Default Value 


■ Description 


-I 








AverscsedRe 


1 


1 (Number of points in moving averaoe fiH.„ 




Ctirrrnunlea 


COM3 


[The communication device in which the ... 




FHeMode 


On 


Off On 


jTurns On/Off raw data file creation. 




RuntlrneOfTs... 


0.0 


|This value is added to the reoorted obs... 




SinpieFretju.,. 


Timestamp P... 


Timestamp Phase 


..{Select readlnq parameter options desir. . 




dev<ce id 


wp1 


Wp1 Vip2 vip3 vip4 


jmaps the sensorjd to the devieejd us... 










;,■ 



Save Instance I Undo j Sensor Conflg Help 



FIG. 13 



Sensor instance List (.Sensor instance Info Sensor Instance Item Info J 

AcciuisitlonTime 



jparajuetecs. Note: youx pto£e~maY "not support all of the available Pj 
jselections. ^ 
jAcg i siti on Tia e: M 



List of items: 



2.04 




i 


6.08 




t 


12.2 


. • -v.mV' r -' 




20.96 






42.61 




;.i 


85.2 






170.4 


-'-R^muv'.- 




346.6 




- 


687.2 




{ 

• I 

.. 5 



Selected Items 



FIG. 14 



11/15 



WO 03/092044 



PCT/US03/10531 



Module Pause Configuration 
'Select following Infomation to create a module pause 




rModuIe Pause Testing- 



Module Pause List 



Pause Error Mess-age: 



Add » | 


Tool 10 


Module ID 


Module Type 


TeiSUsPC 


1 


Etch, chambe r_Tellus_SC CM,DT*j 


TellusPC 


2 


Et<:h chamber_Te!tus_SCCM^Fo 


TetiusPC 




Etch chamber TeFiuV.SCCltf JjT 


« Edit | 
Delete | 


TellusPC 


A 


Etch chamber Teilus_SCCM,_Ox 







P AttO! I: at 



FIG. 15 



List of Existing Alarms: <£ onwj» 



Warms O, T«Mus Alarms O Softvorc; Alarms 



TopUD 1 Sour^ ID I ftlarmlD 1 



Description 



default jdeteult jpefa^tt alar m managemen t configurajion 



BetAclii 



FIG. 16A 



12/15 



WO 03/092044 



PCT/US03/ 10531 



Alarm Unique: Key™ 
Tool id: j~ 



Source Id: default 



Alarm Id: -jdefault 




-Description snd Help UftL~ 



Description: (Default alarm management configuration 

Help URL: j ' ... ~ 



Notification™ 

Ernaih 

Pager: 



. Select.. 



Select..,. 



Save 



Cancel 



FIG. 16B 



Recipient Name 



Email Address 



Psger Address 



FIG. 16C 



13/15 



WO 03/092044 



PCT/US03/10531 



"A»*rm Type.- ~- r-r-r- ,-- • - 

j <• SPC C Tec! C Softvrare 



; ti-TiHtCBiton lVP*""**" nr ~* 
Email 0. P 3 ©* 5 " : 



jTime 
Tooljcl 
Chamberjd 
Reclpejd 
totjd 
Waferjd 
Cassette Jd 
«5tnt_MiimhP£_ 



FIG. 16D 



14/15 



WO 03/092044 



PCT/US03/10531 



START 
1710 







System Initialization 
1720 




r 


Sensor Type Initialization 
1730 




f 


Module Initialization 
1740 




\r 


Sensor Instance Initialization 
1750 






Module Pause Initialization 
1760 



Alarm Initialization 
1770 



STOP 
1780 



1700 



FIG. 17 



15/15 



